This study aims to create a pract ical quality benchmark for incubators. The benchmark is a model to be followed in order to help incubators deploy all processes defined by the quality accreditation label called Centro de Referência para Apoio a Novos Empreendimentos [Reference Center fo r Support to New Ventures] -Cerne. The purpose of this label is to standardize the processes and level the quality of the incubators. The study was based mainly on two tools of quality management. One is the PDCA cycle and the other is the 5W2H. There are countless benefits fro m this certification. A mong such benefits: ensuring the incubated companies higher quality in rendered services; enhancing the visibility and credibility of the incubator and incubated companies; reducing process variability; increasing the competitiveness of the incubator; in addition to benefiting fro m a more effective and systematic management system. Thus, this practical benchmark will be very useful for any incubator that has an interest in receiving the Cerne accred itation. Those involved with the incubators had a positive experience with the objective material, with clear and organized information. With this material, it will be simp ler to systematize and standardize the processes required by Cerne accreditation.
I. INTRODUCTION
The concept of innovation has been discussed in recent decades all over the world. [1] believe that creativity is one of the factors that contribute to innovation. Every innovation begins with creative ideas and those are crucial for innovation to happen [2] . [3] claim that the government makes an effort to support entrepreneurship and innovation in small and mediu m enterprises. This effort is essential, since the market is highly competitive and companies need to maintain a level of continuous innovation [4] , in addition to always adding new products at competitive prices [5] .
In this perspective, business incubators are habitats of innovation that foster entrepreneurial culture and enterprise generation, which pro mote the creation of qualified jobs, development of products and services with high value added, and especially the generation of results. The purpose of an incubator is to make the incubated enterprises add value in their formative years [6] , achieve differentiation and competit ive advantage [7] , obtaining more chance of success in the market [8] .
With respect to business and market competitiveness, it is proven that the incubation process is an important mechanis m for fo rming sustainable enterprises [9] . In these terms, the sustainability of the incubator should be observed fro m the perspective of the effects that investments provide in the local and national economy, not just the costs that its creation and operation generate. Many organizations and universities have noted the importance of having an incubator.
[10] po ints out that the entrepreneurship centers are sources of transfer of resources, developing businesses based on innovation and on fostering innovative projects.
According to [11] , Brazil currently has approximately 400 business incubators spread throughout the territory, concentrating the oldest ones in the South. According to the Brazilian Association of Science Parks and Business Incubators -ANPROTEC, the movement for the creation of incubators is growing exponentially, and there is a concern primarily with the quality and lack of structure of the innovative environment to develop the incubated enterprises and to select new projects.
Thinking on neutralizing these problems and on the need for standardization of the performances of the various incubators of different areas, ANPROTEC and the Brazilian Micro and Small Business Support Service -Sebrae -joined forces and created, in 2009, a quality label for incubators named Centro de Referência para Apoio a Novos Empreendimentos [Reference Center for Support to New Ventures] -Cerne [12] . The model's priority is creating solutions, expanding the capacity of incubators to generate innovative projects systematically [13] . [14] argue that Cerne is a 100% Brazilian business model that was designed based on the analysis of the processes of the Small Business Develop ment Center -SBDC -an American business model that prioritizes the accelerated growth of enterprises -and of the European example Business Innovation Centers -BIC, which are organizat ions for supporting innovative small and mediu m enterprises. According to [15] , Cerne will be similar to the International Organization for Standardizat ion -ISO 9000, aimed however to the incubators movement. Quality Management System ISO 9001 is compatible with other management systems focused primarily on continuous improvement. Thus, Cerne gathers a set of preventive measures to secure and standardize a service or a product. Also, it pro motes the creation of norms for co mpanies and products to maintain constant quality, in order to level the quality of all the incubators in the country. Thus, a baseline is created so that the incubators of different areas and sizes can reduce the variability in the achievement of success of the incubated companies.
With Cerne, the incubators will benefit fro m a more effective management system, which explains the interest in acquiring it [14] . Thus, accreditation envisions greater credibility for the business, building more organized and s ystematic management.
To be certified, the incubator will undergo an audit that will check if the organizat ion is comply ing with all the Cerne regulat ions which ensure their excellence. Hence, there will be accredited advisers who will be able to provide support for incubators and auditors responsible for checking if all the processes are deployed and executed.
The process to obtain accreditation comprises steps such as: diagnosing the current situation of the incubator; finding alternatives to implement and/or improve the required systems; defining an action plan with goals to be achieved; and evaluating these systems periodically through performance indicators.
The Cerne model has several different levels of maturity and various systems denominated Key Processes and Key Practices, in addition to the levels of evidence by means of the Initial Practice, Defined Practice, Established Practice, and Systematized Practice.
Among the few studies that have already been made, some considerations are relevant. One of them, mentioned by [14] , is the issue of standardization of activit ies of incubators to reduce process variability related to incubation, since the incubated companies have very peculiar characteristics, such as infrastructure, human resources, and financial resources.
Then, what would be the most assertive way for all incubators to imp rove and standardize processes in order to receive Cerne accreditation?
To answer this question, the creation of a Cerne best practices manual was proposed, aiming at standardizing processes in Brazilian incubators. This manual is based on two major tools of quality management. One is the PDCA cycle, wh ich is a tool for analyzing and improving processes. It is used when we want to define, plan, and implement a process. The other tool is 5W2H, which is a planning and management framework used to perform act ion plans.
After the processes of the practical benchmark are in agreement with what Cerne determines, incubators will undergo the accreditation process to receive the label called -Cerne 1‖. This benchmark will serve to assist both incubators and incubated companies in the processes that have not yet implemented the Cerne methodology.
What motivated the development of this research was the fact that accreditation is something new and unheard of for incubators, besides being little explored. Incubators need to understand how these key practices recommended by Cerne work. Moreover, almost no incubator has this label or is able to receive it. But this accreditation should ensure the incubated companies higher quality in the services they render and more visibility to potential customers, increasing their co mpetitiveness.
II. THEORETICAL BENCHMARK
The research deals with issues related to technological innovation in enterprises, evidencing the competitiveness and culture that innovation brings to an organization. It also describes the key role of an incubator in building innovative environments, the importance of quality management since the creation of a company, and how management is conducted aiming at accreditation. Finally, it mentions the main quality tools that assist in the process of seeking the quality accreditation called Cerne.
Technol ogical Innovation in Enterprises.
Innovation refers to new applications of knowledge, ideas, methods, and skills [16] that may affect the competitiveness in organizations [17] . Innovation has often been identified as an essential ingredient for the success of a new enterprise. A high level o f creat ivity on the part of [1] . To encourage domestic innovation and economic growth, [18] argue that it is essential to conduct innovation of micro and small enterprises. [19] also agree that innovation is one of the most important ways in which enterprises contribute to economic gro wth. According to [20] , [2] and [21] , innovation is the result of the production of research and development, depending strongly on the resources and capabilit ies of each company [22] . [23] state that, for companies to grow, they must maintain a bond of collaboration between them. Thus, the business environment will lead to technological growth, diversificat ion, and opportunities, being a source of competitive advantage in enterprises [24] . In an innovative environment, the strengthening of networks in companies is an opportunity for knowledge transfer and, in particular, the exchange of technology.
When the technology of a new venture is developed, it is necessary to comme rcialize this technology breakthrough [25] . The commercialization of the new technology is crucial to the success and survival of companies due to the rapid changes occurring in the market and the business itself. According to [26] , the new technology may face problems such as lack of adequate knowledge of those involved and also of experience to develop the new product.
Incubators and the Buil ding of Innovati ve environments.
Incubators explicit ly aim to incubate projects with high technological content. Moreover, they are political instruments for the promotion of entrepreneurship, innovation, and development of new technology-based companies [27] . Govern mental organizations have been investing in incubators as a new way to innovate, develop the economy, and create new technology-based companies [28] .
A typical incubator provides its incubated companies a wide range of services, promotes partnerships, networking, renting of spaces at affordable prices, and also services of collaboration, networking, and consulting [29] . They have close ties to a research base, and the main task of the incubators is not to create new jobs, but to market new technologies by means of innovative projects [30] . These projects will thus be financially v iable and independent [8] .
Business incubators, according to [31] , are considered the most recent and popular organizational forms. Th is concept has evolved since the 1970s, when initiat ives of small businesses with support space and low cost, focused on the management and training of entrepreneurs, started to arise [29] .
With regard to the incubation process, the selection of projects and the entry criteria are essential elements in the incubation, according to [32] . The ideal candidate is susceptible to being judged by the level of innovation and growth potential.
It is increasingly evident that small and med iu m enterprises (SMEs) are achieving more sustainable growth, when they go through an incubator environment. However, according to [33] , the resources of these small businesses make them face more uncertainties and barriers to innovation. Even with the existing barriers, the success of these companies, according to [34] , directly impacts on the development of the economy, as they have the capacity to generate jobs with minima l cost and high flexibility to meet customer needs.
Technological business incubators are seen as a mechanis m that could create support environment fo r startups [30] . However, accord ing to [35] , startups do not have sufficient resources to leverage their enterprises. In view of the foregoing points, incubators should be installed strategically so that their entrepreneurs have more business opportunities and gain competitive advantage [7] .
Quality management in s mall Enterprises.
Quality management is a management philosophy that involves everyone, due to the process of continuous improvement [16] . Th is improvement refers to finding the best method for converting the inputs and outputs of the process [36] . In this management model, mo re autonomy and flexibility are transferred to emp loyees [37] . [38] believe that the main reason for implementing total quality management in small companies is customer requirements. According to [39] , organizat ional change through quality management is more remarkable when administered by senior management.
Quality management practices improve the performance and competitiveness of organizations [40] . Elimination of defects, errors, and rework fro m the processes are some of the goals of quality management [41] . According to [42] , the dimensions of quality may differ fro m company to company. These differences can help managers adopt appropriate methods for implementing quality practices. Studies emphasize that quality management practices may provide techniques for workforces in research and development. Thus, the application of these techniques will allow measuring customer demand, sharing knowledge, and standardizing all work processes [16] . Quality management is often considered the main way to improve performance and gain competitive advantage [43] - [44] . [45] argue that the implementation of a management strategy has helped companies improve employee satisfaction regarding their image and quality awareness. It is a systematic management approach to meet technological challenges in wh ich leadership and commit ment are crucial elements for quality management.
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One of the advantages of the implementation of quality management in s mall enterprises is the participation and flexib ility of emp loyees [46] , which also become mo re likely to create a culture of cooperation and trust [47] . The quality of a product or process is enhanced when the relationships with suppliers are developed. However, according to [48] , co mpanies do not know how to take advantage of these relationships.
Quality Accreditati on i n Companies.
Accreditation is the act of formally guaranteeing that the product or service that a company offers will satisfy the min imu m requirements stipulated by the technical specifications or standards of service [49] . It must also be issued by a person or an institution that has credibility with society.
Quality accreditation aims at establishing standards of quality and provides competitive advantages. Since the early 1990s, large companies have incorporated quality assurance in management systems due to the need to grow in new markets. But as for SMEs there are some barriers that hinder their introduction. The main d ifficulty, according to [50] , is the reluctance by most of the staff.
The management's decision to engage a company in a process of quality accreditation depends on the proactivity of the employees. However, in the absence of pressures or incentives, companies can seek accreditation through quality management systems in response to internal motivations. These types of reasons, with a desire to improve internal processes and productivity, contribute to corporate strategy [51] .
Research has shown that large companies of quality assurance systems provide commercial organizational benefits that are reflected in increased customer satisfaction and loyalty [50] .
Most of the research on the impact or outcome of quality systems was conducted in large companies, with very few studies focused exclusively on small businesses. Furthermore, when small businesses are the focus, they tend to be of the industrial and service sectors, and concentrate on ISO 9000 [51] .
Quality Accreditati on for incubators.
ISO 9000 stands for a group of technical standards that constitute a model of quality management for organizations of any kind and size. In Brazil, Associação Brasileira de Normas Técnicas [Brazilian Technical Standards Association] -ABNT is the Foro Nacional de Normalização [National Standardization Foru m], which means that their standards are formally recognized as the Brazilian standards. According to ABNT (2011), NBR ISO 9001 standard provides requirements for quality management and brings a process approach to the development, implementation, standardization, and improvement of the effectiveness of quality management system to enhance customer satisfaction.
According to [13] , the purpose of the model called Cerne is to generate an interface of solutions so that the incubator may systematically create innovative and successful ventures. With this model, the incubators of companies of different areas and sizes can reduce the level of variability, seeking the effectiveness of incubated ventures and standardization of processes.
According to [52] and [15] , Cerne will provide significant improvement, both in quantity and quality, in the processes of different areas of incubators in the many marketing fields.
Cerne comp rises three distinct axes in structure: enterprise, process, and incubator. Enterprise encompasses the systems related to the operation and development of the incubated businesses. Process is linked to the viability of the incubator business, how to standardize processes, how to investigate the viability of and graduate innovative companies. Incubator is responsible for all management [14] .
Based on the principles and structure, [14] explain that Cerne is arranged in four increasing maturity levels, each level related to an ability that an incubator must have. The 4 levels mentioned are: enterprise (Cerne 1), incubator (Cerne 2), partner network (Cerne 3), and continuous improvement (Cerne 4). The studies conducted by this research will deal specifically with the practices proposed by Cerne 1 accreditation, with the use of the tools PDCA and 5W 2H.
PDCA Cycle and the 5W2 H Tool.
Process is a set of structured activities and measures to result in a specified product for a particular customer o r market [53] . Processes must be planned and monitored constantly to ensure their effectiveness and suitability to what was planned and should be treated by means of corrective actions. Thus, the -PDCA cycle‖ or Deming cycle is constituted, a management methodology with the goal of seeking better methods of continuous 
III. METHODS
For this work, a research comprising several literatures was performed, concerning the quality practices of ISO 9001 that meet the objectives proposed by Cerne accreditation.
Research on this certification was more complicated, since these studies are recent and there is litt le info rmation disseminated. To help those involved in incubators, ANPROTEC offers a course on how to implement the Cerne methodology. This course provided a significant amount of knowledge.
Preliminary Approach
The study proposed in the paper was the basis for the creation of a best practices guide. The guide formally describes Cerne's key practices and processes of maturity, presenting each stage in its evolution of imp lementation.
It contains the informat ion organized in a simp le way by means of a worksheet so that everyone is aware of the processes and able to implement and systematize them in their incubator.
After the incubator managers organize the internal processes, the incubator is ready to undergo an audit to check whether the processes that Cerne recommends are actually implemented. If there is no impediment, the incubator will receive the Cerne 1 label, demonstrating that the incubator went through the accreditation process.
Contents of the Best pratices Gui de
The Descriptive Manual consists of thirtythree key practices, and in each key practice there are stages of evolution of the maturity levels that must be understood in a progressive manner, as follows: Initial stage of evolution; Defined stage of evolution; Established stage of evolution; Systematized stage of evolution.
Therefore, strategies for imp lementation of the project were prepared to set goals and methods to be followed in order to reach the result, which is the Cerne 1 accreditation in any business incubator.
These strategies relate to planning, development, control, and improvement of all processes imp lemented in the business incubator, aimed at applying the methodology of implementation for each phase of the project, adopting the best way to manage each phase and the evolution of project imp lementation. The phases consist of: I -Selection; II -Diagnosis; III -Prioritizat ion; IV -Imp lementation; V -Internal Audit; VI -Accred itation.
Selection is the definit ion of which level of maturity of Cerne 1 and stage of evolution (in itial, defined, established, and systematized) the incubator will implement.
Diagnosis evaluates the degree of compliance of the incubator with each key practice proposed by Cerne.
Priorit ization is the defin ition of the order in wh ich Cerne's key processes and key practices will be imp lemented, taking the degree of importance into account, considering the context and specific characteristics of the incubator. Implementation is the actual implementation of Cerne's key processes and key practices, involving the maturity levels , preparing the incubator for the certification process.
The goal of the internal audit is to evaluate the degree of compliance and foresee the questions that can emerge in the accred itation process.
Accreditation is the evaluation conducted by third-parties regarding the degree of compliance of the key practices with what is proposed by Cerne.
Therefore, key practices were elaborated to be imp lemented at each level of maturity in order to professionalize each process for the systematic generation of innovative enterprises and management elements with the aim o f making ventures successful.
IV. RESULTS
The final product of this study is a quality benchmark that evidences all Cerne processes in order to standardize them. The benchmark will serve to assist both incubators and incubated companies in the processes that have not yet been implemented in the Cerne methodology.
Pratical Gui de for Quality Accreditati on.
To facilitate the work of incubator managers, a practical benchmark was developed in this study. This -best practices guide‖, will serve The model is shown in below, in addition to key processes, key practices, and stages of evolution, also has information such as the types of activities that each key practice must include and its evidence.
All persons who work directly or indirectly with incubators will benefit fro m an objective material, with clear and organized informat ion. With this material, it will be simp ler to systematize and standardize processes required by Cerne labels, especially Cerne 1, which is the focus of this study. 
V. CONCLUSION
It is notorious that the incubator movement in Brazil is growing, and organizations that are part of this movement, such as ANPROTEC and Sebrae, are concerned. These organizations want to even the quality of all Brazilian incubators, and therefore they created a quality accreditation label.
In the presented study, we addressed the issue of quality accreditation for business incubators. The accreditation model, called Cerne, aims to certify the incubators and standardize their processes to increase their level of quality.
A practical bench mark fo r quality accreditation was developed in this study. The purpose of this benchmark is to help incubators and incubated companies understand how the processes of this accreditation work. Moreover, this material illustrates the step-by-step execution and shows evidence of how to perform all the processes that are required by Cerne methodology.
There are countless benefits from this certification. A mong such benefits, ensuring the incubated companies higher quality in rendered services; enhancing the visibility and credib ility of the incubator and incubated companies; reducing process variability; increasing the competitiveness of the incubator, in addition to benefiting from a more effective and systematic management system. Thus, we can see the positive image for society as a result from an incubator quality certification label ensuring quality services. Therefore, it is concluded that the practical benchmark will be very helpfu l fo r any incubator that has an interest in receiving Cerne 1 accreditation label.
